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Abstract: [ Objective ] The effects of rotation tillage on soil microbial biomass carbon (SMBC), soil

microbial biomass nitrogen (SMBN) and enzyme activities were studied in wheat—maize rotation system in
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fluvo-aquic soil in Huang-Huai Plain, aiming for selection of suitable tillage system. [ Methods ] Field
experiments with split plot design were conducted in 2017 and 2018. The two main treatments were rotary tillage
(RT) and deep tillage (DT) in wheat season, three sub-treatments were no-tillage (NT), inter-row subsoiling (SBR)
and in-row subsoiling (STR) in maize season, making totally six treatments. The contents of soil organic matter,
total nitrogen, available nutrients, SMBC and SMBN, and the activities of urease, invertase and neutral
phosphatase in different soil layers were measured. [ Results ] All the indexes decreased with soil depth in the
two years but the indexes were not affected by the tillage modes in 40—50 cm layer. The deep tillage in wheat
season and subsoiling in maize season did not significantly increased organic matter and total nitrogen contents
in surface layer, but did in deeper layers. Rotary tillage in wheat seson increased available nutrient contents in
0-10 cm layer, while DT-SBR and DT-SIR treatment increased those in 20—40 c¢m soil layer. In 0-20 cm layer,
the SMBC in RT treatments were significantly higher than those in DT ones, but in 20—40 cm layer, both
SMBC and SMBN were significant higher in DT treatments than in RT ones, and with the highest SMBC
(67.99 mg/kg) and highest SMBN (45.96 mg/kg) in DT-SIR. DT increased the ratio of SMBN/total N in 30—40
cm layer, but decreased the microbial entropy in surface layer (0—20 cm). Subsoiling in maize season brought
higher soil enzyme activities than no-tillage did. The soil urease, invertase and neutral phosphatase activities
were higher under RT-SBR and RT-SIR in 0-20 cm layer, while they were significantly increased under DT-
SBR and DT-SIR in 2040 c¢m layer. [ Conclusions ] In the fluvo-aquic soil area of Huang-Huai Plain, during
the experimental period, rotary tillage in wheat season and subsoiling in maize season could increase available
nutrient contents in 0—10 cm layer and microbial biomass carbon in 0-20 cm layer, while deep tillage in wheat
season and subsoiling in maize season could increase content of organic matter, total N, available nutrient,
microbial biomass carbon in 20—-40 cm layer. Deep tillage in wheat season also could improve the ratio of
MBSN/total N and decrease the microbial entropy in 0-20 cm layer.

Key words: wheat-maize rotation; fluvo-aquic soil; tillage; soil microbial biomass; soil enzyme activity
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Table 1 Details of tillage in wheat and maize season of each treatment

AT EPS 2 s
Wheat season Maize season Treatment code
JieBt (RT) bk, FHAEFHE No-tillage (NT) RT-NT
Rotary tillage ATIRIGRES , PRGRAA 18 Hr B 4% oK Subsoiling 35 cm, seeding between the ditches (SBR) RT-SBR

AR, RN PHERE K Subsoiling 35 cm, seeding inside the ditches (SIR) RT-SIR
HHF(DT) Gk, FILF% No-tillage (NT) DT-NT
Deep tillage TGRS, PIGRFATE T A% Fh 5K Subsoiling 35 ¢cm, seeding between the ditches (SBR) DT-SBR

TTNIRKS, RPN HEFR E K Subsoiling 35 cm, seeding inside the ditches (SIR) DT-SIR

1 (Note) : fE/NEZ, EXEFEELH, Ed 13—15 cm 8% #F 28—30 cm., Before winter wheat sowing, all straw of maize was
returned to the field with rotary tilling to a depth of 13—15 cm or deep ploughing to a depth of 28-30 cm.
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Fig.1 Soil organic matter and total nitrogen contents in different soil layers under different tillage modes in 2017 and 2018
[E (Note) : #E EARR/NG FRERIR ] — L Z AR AL F 22 5% B35 (P < 0.05)

Different small letters above the bars show significant differences among different tillage modes (P < 0.05).]
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Table 2 Correlation analysis of all indicators in the two-year maize season

i H AP AR A R G SMBC  SMBN I it FERHE b B RR R
Item oM Total N Alkal. N Avail. P Avail. K Urease Invertase NP

FHHLTE OM 1

4% Total N 0.874" 1

WA Alkal. N 0.894™  0.946™ 1

HHWE Avail. P 0.732*  0.819" 0.886" 1

HELER Avail. K 0798 0.901™ 0.871* 0.714™ 1

SMBC 0.933"  0.944™ 0.946™ 0.791" 0.846™ 1

SMBN 0.928"  0.893* 0.913" 0.725™ 0.778™ 0956 1

JIkff Urease 0739 0.791" 0.873™ 0.922* 0.720* 0774  0.744" 1

HEpk A . - - - - . - .

Invertase 0.852 0.906 0.968 0.916 0.814 0.922"  0.871 0.892 1

FPOERERRAE NP 0.905  0.936" 0.943" 0.758" 0.853" 0976  0.948  0.769" 0.905™ 1

£ (Note ) : NP—Neutral phosphatase; **—P <0.01 (AUl] Bilateral).
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